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o all whom it may concern:

Beit known that I, EDWARD LLOYD PEASD
a subject of the Queen of Great Britain and
Ireland, residing at Hurworth Moor, in the
county of Durham, England, have invented
certain new and useful Improvements in
Roofs and Like Structural Work; and I do
hereby declare the followingtobe a full clear,
and exact deseription of the 1nvent10n such
aswill enable others skilled in the artto Whlch
it appertains to make and use the same.

This invention relates fo structural work of
a kind which is especially adapted for the
principals of roofs, including the means of
covering the roof in by the use, as hereinafter
descubed of stretchers in conjunction with
sheets with returned edges and slotted tubes,

. whereby a structure is made in which the
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shell-covering is combined with the frame-
work and produces great strength with ex-
tremesimplicity and lightness. The cambered
stretchers being driven in after the sheetsare
engaged with the tubular members, the sheets

- are placed in tension and the strats in com-
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pression, with the result that the prinecipals
are greatly strengthened, it being impossible
for them to tw1st undel an endw1°e force,
which owing to their slotted condition they
are Oth(%lWlb(—} liable to do. By the simple
meansof thestretchersand the returned edges
the slotted tubes, while being extremely. well
adapted for use in these struetures, are to a
great extent supplied with the strength which
is a feature of an ordinary tube. A rounded
form in the bays gives the roof or wall great
strength diagonally, and in this they resemble
buckle-plate girders.

The various novel features constituting the
invention will be understood from the follow-
ingdescription, which refersto its apphcatlon
to roofs only, as shown in the accompanying
drawings, in which—

qure 1 is a front élevation of aroof- -prin-
elpal constructed in aceordance with my in-
vention; and Fig. 2 is a transverse sectional
view of the upper member of the roof, show-
ingthesheet-covering engaging with the tubes
by means of inset edcres F]o" 3 is a similar
view. to Fig. 1, showmo a roof -prinecipal of
larger span; and Fig. 4 is a transverse sec-
tlonal view of a bay, taken on line « x of Fig.

3. Fig. 5 111us‘o1ates in detall a double-pan-

eled roof construction. Fig. 6 illustrates an
enlarged detail fragmentary sectional view of
the upper horizontal member and one of the
sloping members, showing their manner of
connection.
trating the use of a spacing-beam for closing
the slot in the tubular rafters; and Fig. 8isa

view similar to Fig..7, illustrating the sub-

stitution of an angular strip of .sheet metal
for the wooden beam shown in Fig. 7. TFig.9
illustrates in side elevation a stretcher or
stiffener of sheet metal for fitting between the
tubularrafters, and Fig. 10is a cross-sectional
viewofthesaid stretcher. Fig.11illustratesin
side elevation a solid stretcherforlined roofs,
showing apertures for air-passages.. Fig. 12
is a view similar to Figs. 1 and 3; 111ustrat1n(f
the construetion of a small roof; and Fig. 1o
is a view illustrating a slight mod1ﬁcatlon of
the structure shown in FIO‘ 12. TFig. 14 illus-

Tig. 7 is a sectional view illus-
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trates a roof eonstrucmon composed of two

sets of panelsof different width. Fig. 15illus-
trates a modification in the shape and manner
of arrangement of the covering-panels, and
Fig. 16 1llustrates an arrangement of panels
of dlﬁermv convexity.

ReferrinO" to Figs. 1 and 2, in its simplest
form the roof cons1s’5s of the main tie-bar a,

75

8o

extending across the span,and central diver- -

ging struts b b, which are preferably of tim-
ber or ordmary bars extending to these ele-
ments in the structure, Whlch serve the pur-
pose of rafters and which consist of slotted
tubes ¢’ ¢ of the kind described in the speci-

fication of my Letters Patent No. 540,186.

These slotted tubes may extend to meet and
form the ridge of the roof or may stop short,
being connected by a horizontal member com-
posed of crosswise tubular bars ¢® and pre-
senting the form. of a truncated triangle.

These crosswise tubular bars ¢?, which I. will.

term ¢‘ridge-bars,” are or may be secured to

‘the timber-struts b b, the tubular raftersc’ ¢

being similarly connected thereto. The joint
is made, preferably, by two struts,-one on
each side of the tubes, the whole being com-
bined by through- bolts It will now be seen

-that this combination of structural elements

makes up - a roof-principal of the ordinary
girder type. = Several of these principals are

lined along the walls of the building and
upon them is placed the covering material‘
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-This consists of panels d with inset edges d’
d?, threaded into and interlocked with the.

tubular beams ¢ ¢, or when panels of other
material than metal are used, as shown at d*
d* in Fig. 7, angle-strips d°d° can be used in-
stead of inset flanges for the same purpose,
constituting in this respect a structural ar-
rangement similar to that described in the
specification of my Letters Patent No. 613,599,
dated November 1, 1898. The slotted tubu-
lar beams ¢ ¢ serve as troughs for draining

the roof, andin combination with thetimbers

b b, to which they are connected, constitute
a system of struts adapted to take the strain
of roof-girders and the like structural work.
A further advantage incidental to this con-
struction is that stlffenmmpleces e, extend-
ing from one slotted tube cto anothel in con-
tact with the panels d, can be fitted to such

endwise pressure between the said tubes, as:
between solid posts, that nothing more is re-

quired to keep them in position as permanent
stiffeners to the structure. The sheets com-

prising the panels d are cambered at erec-.

tion preferably outward. Byinsertion of the
stretches e, as in this position, besides being
stiffened and rendered freer from local de-
flections they are brought into high tension
around the cambered wood or metal stretchers
e, and the prineipals are in this way very
firmly held together. Theyarefirmlystiutted
apart by the stretchers, which being driven
in and supplied with a smtably hollowed end

" cannot easily be dislodged.
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Iigs. 8 and 4 illustrate a roof—punupal of
lm‘ger span,which maybe made of more than
three jointed lengths, as hereinbefore de-
sceribed with reference to Fig. 1, and the two
lengths ¢’ ¢ and ¢® ¢* may be parallel, the
space f, formed between the two levels, being
used for ventilation, if desired: These tubu-
lar beams ¢’ ¢®c® ¢t c® are secured to the struts
b' b? b2 b4, the tie-bars ¢ ¢ being similarly con-

‘nected thereto by through-bolts.

Fig. 5illustrates a double-paneled roof con-
struction in which the slotted tubes c ¢ of a
cylindrical or other hollow form are placed
horizontally at- suitable intervals across the
span to be covered. Intotheseslotted tubes
are interlocked, by inset flanges or angle-
strips, two panels d d', an upper and lower
panel having adifferent curvature, and there-
by forming a crescent-shaped space between
them, supported where necessary by parti-
tions %, in which openings are provided for
ventilation. In roofs of a considerable span
the upper or raised panel or sheet d would oc-
cupy and cover the central width of the span
and derive its support at either end from the
lower panels or sheets d’, which it overlaps
endwise and which cover the side widths of
the span, as shown in Fig.14; but where the
two panels overlap orrun together theiredges
are coincident, so that both sheets are inter-
locked with the same slotted tube ¢ or by in-
set flanges fitting and hooking together along
the edge of the slotted tube, asshown in Figs.

5 and 16, and this construction may be stiff-
ened by stretchers e, if desired; but I do not
confine the use of the above-described com-
bination of sfretcher and panels to the hori-
zontal section of the roof only, as the roof
may consist of the two usual sides conver-
ging to a ridge, the place of whichis taken by
a series of panels the sides being made up of
other panels set the requisite slope and over-
lapping or given a taper, as required by the
general design of the roof in question.
Tig. 6. illustrates an enlarged detail view
showing the panels in section, each at the up-
permost portion of its curve, and particularly
the connection between one side of an upper
horizontal member ¢® with one of the sloping
members.c®. . The construction isarranged to
afford means of ventilation, the horizontal
panel d being closed at its end by the timber
7', eut to the required shape, and the upper
end of the sloping panel d being closed by
timber % leaving a horizontal space between
the lower edge of the upper timber ¢"and the
upper edge of the lower timber 4%, which is
closed by means of a movable board or tim-
ber 4, which lies flat upon the horizontal mem-
bers ¢®and may be slid outward to cover said
space, as shown in full lines, or slid inward
to uncover such space and allow ventilation,
as shown in dotted lines in said Fig. 6.
Referring to Fig. 7, in order to effect a
more rigid connection between the slotted
tubes ¢ and the panels hooked into them, by
which greater strength and rigidity are im-
parted to the structure as a whole and the
main joints are closed in wholly or to any de-
sired extent and the external appearance of
the structure is improved, I provide for each
joint as formed by the combination of the
opposite edges of adjoining panels and the

‘slotted tube ¢, with which they are inter-

locked, a distance-piece j, running the whole
length of the joint, or a series of distance-
pieces placed at intervals. This distance-
piece takes a form not unlike a double-headed
rail modified in section to form a fit between
the inset flanges, or, as in Fig. 7, the angle-
strips d° of the adjoining panels, which are
thereby forced into tight and rigid contact
with the slotted tube c.

Referring to Fig. 8, in substitution for the
double-headed beam j of wood equivalents
may be used—as, for instance, a strip of sheet
iron or steel &, molded or shaped to the form
of a rail-head, with the sides or webs con-
stricted and set out to follow the contour of
the inset flanges of the panels between which
they are inserted, so that a tight and rigid
contact is set up, as before, between the pan-
els d and the slotted tube ¢, with which they
are interlocked.

Where metal stretchers are used, thev are
formed as shown in Fig. 9, the transyerse sec-
tion shown in Fig. 10 representing the bead
¢’, which diminishes toward the ends. These
stretechers are furnished with suitably-hol-
lowed ends ¢?, which cannot easily be dis-
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lodged when fixed in position between the
tubes.

Where the roof is lined, the stretcher is
placed entirely at the back of the lining and
grooved at ¢, as shown in Fig. 11, to admit
of the passage of air at the back of the said
lining.

In the roof of a smaller building the system
I adopt may be carried out as illustrated in
Fig. 12, in which the slotted tubes ¢’ ¢® cBare
connected to two pieces of board 7, one on
either side of the tubes and furnished with or

‘without the tie-rod «, the whole being com-

bined by through- bolts or the boards ! may be
subsmtuted by the iron strip m. (Shown in
Fig. 13.)
Refenln(r to Fig. 14, which illustrates in

transverse seetl‘on a roof constructionin which |

the top part or panels d of the roof may be
flat and the lower panels d' cambered, or vice
versa, the iwo sets of panels need not have
the same width, the intermediate tube c* be-
ing supported by the stretcher e. In some
cases I use tapered sheetsor panels d for ven-
tilation, as shown in Fig. 15, and two panels
d @ of different rises in the tube may also be
as shown in Fig. 16.

Tt must be understood that I attaeh no spe-
cial importance to the particular arrange-
ment of those parts which are not novel in
themselves, such as the tie-bars ¢ and ¢ and

struts b, as shown in Figs. 1 and 3, whichare

emmples only of smtdble construetions of
roof-principals embodying my invention in
respect of the essential features of combin-
ing with such struts and tie-bars the slotted
tubular members d; but

What I claim as new, and desire Lo secure
by Letters Patent, is—

1. In the construcmon of roofs and other
structural arrangements, the eomblnamon
with longitudinally-slotted tubes; of panels
having flanges interlocked therewith; and
stiffeners inserted between the said slotted
tubes ereating tension upon said panels inter-
locked therewith, substantially as described.

2. In the construction of roofs and other
structural arrangements having slotted tubu-

“lar rafters or the like tubular elements in the

framework thereof the combination with lon-
gitudinally - slotted tubes of panels inter-
locked therewith by inset edges or angle-

strips, and stiffeners such as ¢ inserted be- |.

tween the said slotted tubes whereby tension
is imparted to the panels and rigidity to the
general structure substantially as described.

3. In the construction of roofs having slot-
ted tubular rafters the combination with said
rafters of upper and under panels d and d’

interlocked therewith by inset edges the sald
panels being of a different curvature to in-
close a creseent shaped space, supported by
partitions & and preferably by stiffeners e
substantially as described.

4. In the construction of roofs, the combi-
nation with slotted tubular rafters, of inner
and outer panels of different curvature hav-

substantially as described.

5. In the construetion of roofs, the combi-
nation with slotted tubular rafters, of inner
and outer panels of different curvature, hav-
ingedge flanges interlocked with said rafters;
and spacing pieces or partitions between said

‘inner and outer panels, substantlally as de-

seribed.

6. In the construction of roofs, the combi-
nation with slotted tubular rafters, of inner
and-outer panels having edge ﬂanves inter-
locked with said rafters dnd stn‘feners in-
serted between said slotted tubes and creat-
ing tension upon said panels, substantially
as descubed

7. In the construection of roofs, the combi-

nation with slotted tubular rafters, of inner
and outer panels of differing cur Vatme hav-
ing edge flangesinter locked withsaid raﬁtels,
and stlffenels inserted between slotted tubes
and ereating tension upon said panels, sub-
stantially as described.

8. In the construction of the roof or walls
of buildings, the combination with tubular
members - slotted longitudinally, of panels
having inset edge flanges interlocked with
said tubulal members and distance-pieces fit-
ting between said flanges, of adjoining pan-
els and partially within the slotted tubular
membel and partially without the structure,
substantially as deseribed.

9. In the construction of the roof or walls
of buildings, the combination with tubular
members, slotted longitudinally, of panels
having inset edge flanges interlocked with
said ‘nubular members and distance-pieces
having a narrow longitudinal poftion abut-
ting awamst the said inset flanges, and hav-
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ing a Wldened portion lying within the tubu-

lar member and another widened portion ly-
ing outside the panel and extending over the
deacent edges of two adjoining pa,nels sub-
stantially as described.

In testimony whereof I affix’ my signature
in presence of two witnesses.

EDWARD LLOYD PEASE

Witnesses:
GEORGE JAMES CLARKSON,
EDWARD THOMAS ELCOAT.
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